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(57)Abstract 

PURPOSE: To reduce a laser noise and to improve a reproducing C/N. 
CONSTITUTION: An ND filter 14 which attenuates an optical power with a prescribed 
attenuation factor, and an ND filter moving part 16 which arranges the ND filter 15 on a 
laser beam irradiation optical path are provided at an optical disk device which performs 
the recording/reproduction of information by irradiating an optical disk 1 with a laser 
beam. Thereby, it is possible to use the output power of an LD 2 by setting at a high level 
in the reproduction, to reduce the laser noise by attenuating an LD emitting optical power 
and the power of return light by the ND filter 15, and to improve the reproducing C/N. 
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A. Relevance of the Above-identified Document 

This document has relevance to claims 1 through 14 
of the present application. 

B. Translation of the Relevant Passages of the Document 

[Embodiments] 
[0023] 

In reproducing information, a control system (not 
shown) outputs a control signal CTL to the ND filter 
moving section 16. In response, a slide mechanism (not 
shown) of the ND filter moving section 16 moves the ND 
filter 15 between the collimating lens 3 and the polarized 
beam splitter 4, so that the plane of the ND filter 15 is 
orthogonal to the optical path of the parallel laser beam, 
covering the entire optical path. 
[0024] 

Under this condition, the-LD driving circuit 14 drives 
the LD2, and the LD2 outputs a laser beam, which is 
linearly polarized light (p-wave, for example) with an 
output power of 1.2 mW. The output laser beam from the 
LD2 is converted into a parallel ray through the 
collimating lens 3 before it falls on the ND filter 15. The 
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incident laser beam on the ND filter 15 is attenuated by a 
decrement of several decibels before it is incident on the 
polarized beam splitter 4. Most of the incident light on the 
polarized beam splitter 4 is transmitted therethrough and 
falls on the quarter-wave plate 5. The incident laser beam 
on the quarter-wave plate 5 is converted from linearly 
polarized light into circularly polarized light, and falls on 
the objective lens 6. The light is focused as it passes 
through the objective lens 6, and forms a beam spot, for 
example, on a predetermined track of the optical disk 1 
where information is recorded. 
[0025] 

The beam spot formed on the optical disk 1 is 
reflected into the quarter-wave plate 5 via the objective 
lens 6. The incident light on the quarter-wave plate 5 is 
converted into linearly polarized light of an s-wave with 
its polarization plane orthogonal to that of the initial 
linearly polarized light of a p-wave. The laser beam so 
converted is incident on the polarized beam splitter 4, and 
by being an s-wave, reflected on the polarized beam 
splitter 4 and enters the focusing lens 8. The light is 
focused as it passes through the focusing lens 8, and is 
detected by the photodetector 10. The light received by the 
photoreceptor 10 is converted into an electrical signal 
according to the level of the received light. The resulting 
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electrical signal is outputted to a reproduced signal 
processing system or a servo control system (neither is 
shown) via an amplifier 12. 
[0026] 

As described above, the reflected light from the 
optical disk 1 is guided by an optical isolator made up of 
the polarized beam splitter 4 and the quarter-wave plate 5, 
and therefore the optical path of the reflected light is 
different from that of the projected light. However, in 
actual practice, owning to the fact that the quarter-wave 
jDlate 5 does not always assume an ideal state and the 
optical disk 1 has birefringence, some of the light through 
the polarized beam splitter 4 travels back into the optical 
path of the projected light and falls on the ND filter 15. 
The returned light is attenuated by a decrement of several 
decibels in the ND filter 15, thereby reducing the quantity 
of light returning into the LD2 and thus reducing laser 
noise. 

[0027] 

As described in the foregoing embodiment, in 
reproducing information, the ND filter 15 is inserted in 
the optical path of the incident laser beam on the 
polarized beam splitter 4. The output power of the LD2 is 
thus increased during reproducing, and the ND filter 15 is 
used to attenuate the power of the light emitted by the 
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LD2 and returning to the LD2. 
be reduced, and C/N ratio can 
information. 
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As a result, laser noise can 
be improved in reproducing 
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